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[bookmark: _78ljz2ueknip][bookmark: _Toc122363996]Part 1
[bookmark: _3kpk0cp9xon1][bookmark: _Toc122363997]Introduction
Data analysis is defined as a significant procedure of interpreting and reviewing the data series to make a solid decision regarding the acquired information with the assistance of efficient application software (Azevedo and Santos, 2020). On the other hand, data visualisation is recognised as a graphical representation of data series by which the information is assessed with the assistance of pictorial approaches such as charts, maps, and graphs (Jalil and Hwang, 2019, p. 1499). This type of tool ensures a critical understanding of patterns, frequency, and trends in outliers and information. Through the consideration of data visualisation technologies and advanced tools, a huge amount of data is analysed to make more data-driven decisions. The prime purpose of using this assessment is to gather an in-depth conceptualisation of two Excel functions (If and Pivot Table) and their application sales or profit score of a business superstore.         
[bookmark: _d9oi7rfaa27c][bookmark: _Toc122363998]Application of Excel functions
IF function
It is the most significant function in MS Excel and helps to evaluate more logical comparisons between the original value and the expected value. In this aspect, the function has two outcomes; the first one is that the comparison is "True” and the second one is the comparison is “False” (Carey, 2019). In order to enter the “IF Function” as an argument in MS Excel, the individuals should click the spreadsheet cell and in the “Insert Function”, the “Dialog Text Box”, then type “IF”.  The actual syntax is “=IF(Logic test, value of true, value if false)”. There are mainly three components in the IF function, 1) Logical test, 2) Value if True, and 3) Value if False.

[image: ]
Figure 1: IF condition and Grade score measurement of Superstore Sales Data
(Source: Developed by the learner)
Considering the case example of Superstore Sale, the grade of the sales has been considered as a “Grade A”, “Grade B”, and “Grade C”. For instance, the sales score of the product line such as “Eldon Base for stackable storage shelf, platinum” indicates that it is representing the “Grade C”. In this context, the logical condition is that if the sales score is greater than “500” then it would be enlisted to the “Grade C” segment. There are two logical conditions for an “IF Statement”, 1) if the sales figure is greater than 500 then the grade would be B otherwise C, and 2) if the sales figure is greater than 1000 then the grade would be A. 
[image: ]
Figure 2: IF condition for measuring profit level 
(Source: Developed by the learner)
In this context, another “IF condition'' is entitled such as in case the profit score is less than 400, then it would be considered as a “bad profit” or “loss” for the particular product line. Considering this product line, sales figure, and sales grade, it has been revealed that the profit figure is actually negatively running, indicating the profit loss scenario of the product.           
By reviewing the data series, it has been disclosed that the second data set of sales figures is indicating that the value is greater than “1000” and henceforth, the grade score is entitled to “A”. In addition, the profit score is outlining that the figure is greater than 400, and henceforth, the particular product line (1.7 Cubic Foot Compact "Cube" Office Refrigerators) earned an eye-catching profit. The good profit score for this specific product line indicates that the customer’s demand for this product was high and also there was a great level of balance between the supply and demand for the product. Considering the entire data series of Superstore Sales, it has been disclosed that there is a huge level of fluctuation in sales scores. That is why the massive fluctuation in the profit score was visualised and also negative fluctuation was entitled.        
By reviewing the data series of 3 years (2009 to 2012), it has been disclosed that there was a huge level of fluctuation in sales grade and profit score in the market competitiveness. Considering the 2012 year of data, it has been also revealed that the sales grade of the product line such as Lock-Up Easel 'Spel-Binder' was enlisted to “Grade A” and its profit rate was high, indicating a high degree of customer satisfaction. Throughout these three years of market analysis and sales data interpretation, it has been demonstrated that the sales score, sales grade, profit figure, and profit level of the offered product lines consistently fluctuated. Therefore, the fluctuation level of the offered product lines in these three years of the fiscal timeframe was frequent. As the sales score of some product lines were included in “Grade C”, the considerable Superstore experienced a lot of profit loss for its product lines in its North Carolina region.                 
Pivot Table function 
According to Zhu et al., 2018, (p. 5), the pivot table function in MS excels is recognised as a worthwhile tool and technique through which the summarization, visualisation, and critical analysis of a huge data series can be done in a prompter approach. Through the consideration of the pivot table, the concise summarisation of data can be evaluated in a chart format to explore the trends of the information. For example, by applying the pivot table in the business world, business managers can quickly assess the larger data series of the company's overall sales and profit scores. In addition, the quicker interpretation of the sales figures-based comparative analysis of the most-demanded and less-demanded items is articulated through this pivot table (Yang et al., 2022).    
In order to create a valid pivot table in MS Excel, the individual has to click on the “PivotTable” and after that, on the “Analyse Tab” in the “Calculation”, has to click on “Field, Items, and Sets”. Next, clicking on the “Calculated Field” and typing the name in the “NameBox” and the formula in the “FormulaBox” is required.   
[image: ]
Figure 3: First pivot table
(Source: Developed by the learner)
[bookmark: _qvobzl8xpx6]From this pivot table analysis, it has been disclosed that the total of the "sum of discount” is £12.97 while the score of the “sum of profit” is 41389.07m. Considering this pivot table, the chosen fields are “discount”, “ship mode”, and “profit”. In this pivot table, the “values” are associated with the “Column Labels” while the “ship mode” is placed in the “Row Labels”. On the other hand, the “sum of discounts” and “sum of profits” are considered for the “Value” segment. Through the application of this pivot table in the business of Superstore, the business managers quickly interact with the massive data series and promptly figure out the trends of shipment mode, shipping cost, and aggregate expenses.         
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Figure 4: Second pivot table as per “row labels”, “sum of shipping cost”, and “sum of unit price”
(Source: Developed by the learner)
[bookmark: _k5aarcrbdpzh]The second pivot table indicates that "values" are put in the "column labels" while the "sum of shipping cost" and "sum of Unit Price" are associated with the "value labels". Besides, the "Customer Name" is placed in the "Row Labels". From this pivot table, it has been analysed that the total of the "sum of shipping cost" is £3506.4 and the “sum of Unit Price” is £25252.25.   
[image: ]
Figure 5: Third pivot table
(Source: Developed by the learner)
[bookmark: _gf3ud4vpzln2]From this third pivot table, it has been disclosed that the considerable Superstore has been able to identify the order quantity levels and the total order quantity. The figure illustrates that there is a minimum of 5 types of order quantity such as "critical", "low", "high", "not specified", and "medium". The total of the "sum of order quantity” is 12068 throughout the phase of 2009-2012 has been also measured. By applying this pivot table in this Superstore, the business managers were able to sort the customer’s order quantity, monthly sales figure and overall profitability level in the specific fiscal timeframe from large information series.   
[bookmark: _8gfo3tyflvs4][bookmark: _Toc122363999]Analysis of charts and graphs
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Figure 6: Representation of sales grade of Superstore in 2009-2012 timescale 
(Source: Configured by the learner)
This graphical representation illustrates that the sales score of the Superstore in 2009, 2010, 2011, and 2012 timescale is consistently fluctuating. From this representation, it has been disclosed that the highly fluctuated sales are entitled to 2010. It indicates that the sales intensity and frequency of the product lines are consistently changing as per the customer’s demand level, stock availability degree, and supply intensity. High fluctuation in sales indicates that the standard deviation (SD) score is high for the Superstore in the 2009-2012 time frames. As the SD score is high in the aspect of sales figures, the risk level was automatically high to invest in the business (Golfarelli and Rizzi, 2020, p. 35).           
[image: ]
Figure 7: Demonstration of profit level of Superstore in 2009-2012 timescale 
(Source: Configured by the learner)
Considering this graphical analysis, it has been interpreted that the profit fluctuation level intensity is also high. The reason behind the frequent profit fluctuation rate is the presence of continuous up-gradation and degradation of the sales score for the particular product lines throughout the years (Tseng et al., 2021, p. 590). The graph also represents that the profit score and profit level hit an extreme peak point after the fiscal year of 2010. As the sales data and profit figure series and graphical interpretation demonstrated that the fluctuation intensity is high frequency, the Superstore experienced a notable level of profit loss throughout the 2009-2012 periods. It is also indicating that the unstable profit was entitled in this Superstore and eventually, its goodwill, market cap, annual revenue, and turnover score were in a degraded phase.
The selected Superstore also faced a negative profit score by selling products such as “Holmes HEPA Air Purifier” and a profit score of 46.71m which is very less than its predefined standard profit score of “400”. For instance, in 2012, the Superstore also experienced a negative profit or profit loss scenario for selling the product lines (Ring Binders). The profit figure hits -4.72, indicating the low level of customer demand and the production cost of the particular product line is greater than its total revenue. As a result, the considerable Superstore experienced a narrowed scope of market expansion and a low acquisition level of the targeted customer base throughout the phase of the 2009-2012 timescale.               
[bookmark: _81r8jo2z4k3y][bookmark: _Toc122364000]Conclusion
Finally, it can be acclaimed that data analysis and data visualisation are two key attributes of measuring numerical and statistical data in the business world. The prime impact of using these two attributes in the information handling and data visualisation phase in the business is to gather concrete ideation of the sales score of the specific product line, profit trends, revenue intensity, and customer declination intensity in the competitive business edge. From the overall review of the massive data series of Superstore sales, it has been disclosed that the enterprise experience a huge level of sales and profit score fluctuation, reflecting the degradation of its customer acquisition level and market expansion intensity. 
[bookmark: _79z2bvkuxcgq][bookmark: _Toc122364001]

Part 2
[bookmark: _ednkvaqlaf59][bookmark: _Toc122364002]Introduction
Data visualisation is identified as a graphical representation through which the concrete pattern, trends, intensity, and frequency of the information series for quicker insights and analysis. Data visualisation concept in business intelligence promptly visualises the relationship and pattern of the attributes such as sales score, profit figure, revenue rate, and customer acquisition level. 
[bookmark: _h7pu859iwszm][bookmark: _Toc122364003]2.1: Number of students who like vanilla-flavoured ice cream
The survey was conducted among 200 high school students to find out their ice cream taste preferences from huge data in a quicker process. In order to measure the number of high school students who like the vanilla flavour of ice cream, the MS Excel tool has been considered. In this context, the “SUMIF” function is considered to integrate all the arguments which met the multiple levels of criteria. 
[image: ]
Figure 1: Formula for measuring the student’s number preferring vanilla ice cream
(Source: Developed by the learner)
This function can check only on criteria (number of students who prefer vanilla ice cream) at a time. By using the formula such as “=SUMIF(range, criteria, [sum_range])” in the given data series, it has been disclosed that the number of students is 94.         
[bookmark: _jw5j7fyfs1k0][bookmark: _Toc122364004]2.2: Number of Male and Female students
In order to measure the gap between female and male students among 200 high school students in a survey, the “SUMIF” function is used. It has been given that the “male” and “female” indicates “0” and “1” respectively. 
[image: ]
Figure 2: Screenshot for measuring the male and female students 
(Source: Developed by the learner)
From the formula mentioned above, it has been revealed that the number of male students is 109 while the number of female students is 91 among 200 high school students.  
[bookmark: _yippxenv85s3][bookmark: _Toc122364005]2.3: Mean and Median of total participants who like strawberry and chocolate flavoured ice-cream
By reviewing the data series on ice cream, it has been found that the mean value for the chocolate-flavoured ice cream lover students is “47” while the median value of “94”. The “mean” function in MS Excel can be measured by dividing the summation of all the data by the number of data points within a specific numerical series (AL_Rahman and Mohammad, 2022, p. 89). 
[image: ]
Figure 3: Screenshot for measuring the mean and median value of total participants 
(Source: Developed by the learner)
On the other hand, the “median” function is identified as the middle value in the middle number of the larger or smaller data series. Henceforth, the syntax of “median” is “=MEDIAN(number 1, number 2, ………number n)” while a maximum of up to 255 numbers can be considered to calculate the median value. The prime benefit of using the median value is determining the data series’ central tendency. On the other hand, the “mean” and “median” values of the students who prefer strawberry-flavoured ice cream are 87 and 174 respectively. The value is determined as the favourite flavour of the students are entitled to “1”, “2”, and “3” for “Vanilla”, “Chocolate”, and “Strawberry”.     
[bookmark: _e3b7fd936hoc][bookmark: _Toc122364006]2.4: Particular example of clustering (ex. K-Means) using SPSS
According to Ahmed et al., (2020, p. 1295), K-means clustering is recognised as an unsupervised learning algorithm through which different clustering issues can be resolved. In this context, “K” identifies the number of pre-outlined clusters which is needed to execute the clustering process perfectly. For example, in case the value of "K" is "2", then there are two clusters. The prime benefit of using the clustering approach is to make a centroid-based algorithm for minimising the distances between the data points and their respective clusters. This type of clustering method considers only two tasks, first one is the determination of the best value for the K centroid through an iterative procedure (Yuan and Yang, 2019, p. 231). The second one is the assigning of each information point to its nearest K centre points.   
[image: ]
Figure 4: Concept of K-means clustering 
(Source: javatpoint.com, 2022)
In order to significantly develop the K-means clustering process, first, the selection of the number of Ks is required to determine the cluster’s number. In the next phase, the random K centroid selection is done while the next step proceeds to assign each data point to its very adjacent centroid. After that, the variance would be calculated and each time, each new centroid would be developed. Reassigning the data points are required to create a new closest centroid for each cluster (Hossain et al., 2019, p. 522). In case of emerging any errors during reassigning, then the variance calculation is needed, otherwise, the model would be ready for developing the visual points.    
[bookmark: _rzo89hxrflld][bookmark: _Toc122364007]2.5: Illustration of the popular text mining and data mining methods implied in the realistic business edge
According to Jo, (2018), text mining is recognised as a significant mechanism for converting unstructured text into concrete and well-structural orientation to determine new insights and valid patterns. It is also recognised as an automatic procedure that enables NLP (Natural-language-Processing) for extracting worthwhile insights from unstructured text. For instance, the business enterprises such as “Amazon” are using the text mining concept with the assistance of NLP to figure out the core features and unique characteristics of the specific product line. Through this approach, an in-depth customer sentiment analysis is done to point out the polarity value of each comment. On the other hand, Han et al., (2022) opined that the data mining concept in business intelligence is an effective procedure to sort larger data series for identifying the relationships and patterns which can solve business issues via a data analysis approach. Generally, two types of data mining are used in a form of “descriptive” and “predictive” data mining analysis. For example, the business corporations such as MC Donald’s are using the data mining concept with the integration of application software such as “Big Data” to track the customer’s page visit session and purchasing trends. Through the consideration of the Big Data-based data mining concept, the business managers of MC Donald’s can review the larger data series with quicker insights to promptly make a conclusion regarding the customer's buying intensity and purchasing attitudes toward the specific product lines.             
[bookmark: _bsjdqp2led8q][bookmark: _Toc122364008]2.6: Discussion of the drawbacks and benefits of using Excel and SPSS with practical examples and demonstrating the discussions in a tabular approach 
	
	Advantages 
	Disadvantages 

	Excel 
	· It is more user-friendly and also recognised as the best solution for data storage
· In Excel, if there is an error in error in the formula, then the page instantly shows and detects the errors and resolves them immediately to proceed to the next phase (Incerti et al., 2019, p. 576) 
· It is quite accessible for creating data visualisations with charts or graph-based illustrations 
	· It is inappropriate for businesses, to use agile methodology
· Excel faces difficulty during testing and troubleshooting
· In case of placing too massive data series, the Excel program sometimes might slow down its performance.  

	SPSS
	· It is recognised as comprehensive statistical software that can analyse scientific information only with the assistance of social science.
· It provides more authentic and quicker responses (Zou et al., 2002, p. 16). 
· Possessing the characteristics of effective data management, it is useful for blithe qualitative and quantitative data analysis.  
	· It is unable to critically analyse and interpret very large data sets.
· It has limited functionality and is not so much user-friendly as Excel.
· The graph features in SPSS are not simpler and easily accessible just like in MS Excel. 



[bookmark: _Toc122364009]Conclusion
From the overall analysis, it can be determined that the data visualisation and data analysis techniques are valid weapons for organisational success and sustainability measurement. Through the implication of these two attributes in the modern business world, the market forecasting and assumption of the business sustainability level can be tracked.  
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